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. SECTION-I 
2, __Writo short answers to any EIGHT (8) questions; (16) 


(i) Simplify (-1)-", 


(ii) Express the complex number (1 + | «/3) in polar form. . 


(1 + i+/3) 


Put rcos 0 = 1; r sin 0 = V3 


Q = 60° ! 

So 1+h/3=2 cos 60° + {2 sin 60° 
(iii) Find the multiplicative inverse of (-4, 7), 

: a -b_\ 
> wae 

=> Herea=-4,b=7 

» it 4. ~~ e 
~ (-4)? + (7? * (4)? + (7) 


Scanned with CamScanner 


a 
~ 16+49'716 +49 


“3:2 

~ [65° 65 

Is there any set which has no proper subset? If so, 
ame that set. 


BANS ar two sets A and B are completely equal to each other. 
So, in such case, both sets A = B has no proper subset. 


Write the converse and contrapositive of ~q +» ~p. 
~q—>~p 
Converse = ~p > ~q 
Contrapositive = p > q 
For A = {1, 2, 3, 4}, find the relation in A for R = {(x, y) 
|x+y< 5}, also write the range ssi 
A= {1, 2, 3, 4} 
AxA ={1, 2,3; 4}x x {1, 2,3, 4} 
= {(1, 1), (1, 2), (1, 3), (4, 4), (2, 1); (2, 2), 
(2, 3), (2,.4), (3, 1), (3, 2), (3, 3), (3, 4), 
(4, 1), (4, 2), (4, 3), (4, 4)} 
-R'={(1, 1), (1, 2), (1, 3), (2, 1), (2, 2), (3, 1)}- 


ee 0, 0]. , ' 
(vii) WA=| a azelo. 0 | find the values of a and b. 


eg Pea 2 
[a alls oof 
_[4(4) +2(a) — 1(2) + 210) 
~ La(i)+b(a) — a(2) + b(b) 
1+2a ae 
“latab 2a+b2 


: “7 
Given, az=|0 al 


pg teanggeetinny 


0 O 
Se ate “| 
“latab 2a+b2} LO O 
1+2a=0 : 2+2b=0 
2a =- 2b =- 
iat j 
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(viii) Find the multiplicative inverse of the matrix ai 


ESD Let A= | 3 Fi 


| ai 
IAI = aye = (ii 
= -2i% — i? = -3i? 
= -3(-1) 
1 ae | 
Ato b(A)eos 2 
A adj (A) 
|Aj = 
sat m| 
hte (fae 
cP ae 
i i eee 
“fai, i 
3 | 3 | = 
(oS { 1.52.4. A 
(ix) - Show that yoiztelx oye cz 
| Tye. ‘2X5 XY) ..: x2 tis z2 
BD tus- ' 
“ Multiply 4 with x; ic) with y ; 3 with Z. 
, : X 7 9 0. 
as [At 2 _ 
~ xYyZ Xx y —- < 7 
RYE NYE S -RYZA, 


7 Takihe xyz common ‘from R3; 


oie 3 
= MO 4 YP eg se 
ag a ee 
_Interchanging R, and R3, one ™ 
Sa he, i a ae 
(-1) |x? yy? 2?) 
7 X Yr QE ee 
Interchange R, and Ray 4 a 
oe UR a ical re: =a" 
KAYA TX) ey R.H.S 
no x2 oy? 2? | 
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(x) x) Solve the equation x4 — 6x?+8=0. 

Ans, x4 — 4x2 — 2,2 +8=0 

x*(x? — 4) — 2(x?- 4) = 0 

RAGE — 2) = 0 
0 ae 


S Sm x'= a 2} 
(xi) Show that x3 y? = (x - y)\(x - @y)(x - -@ a w is 
: complex cube root of unity. 
MS RHS=(x- Y)(x— ay)(x— @y) 
} 
Pong =(x- ite — o*xy — ee y*). 
= (x — Ne — xy(-1), + v2) 
a. te y\(x? + xy + y*) 

(xii) Ifa, B are the as of 3x? — 2x + 45 0, ther find the 


1 
_value of —3 as +3 


ae 
ED - 2 as 
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stan, |. @=se 
- 64 64 
27 
i 64 
| = "64 =~ | | : 
tee Write short answers to any EIGHT (8) questions: (16). 
ree 2 + 
. (i) Resolve TESTE into partial acai 2 a 
BAns¢ 5 oh I er ai on 
vee a a (xt (x—1) > x#4 7 x=1 ee s 
- Multiplying by L.C.M (x +:1)(x — 1) on both sides, 
x2 + 1 = A(x — 1) + B(x + 1) 
Take X+1=0 = xX=-1 2 
(-1)? + 1 = A(-1.- 1) +. B(-1 +1) 
' 1 + 1 =A(-2) + (0) Seed 
« 2 =-2A 
satel a: de wie 
Take x-1=0 => x=1 i 
(1)?:+ = A(1— 1) + BCI ANI) .. ie 
1+1=A(0)+ B(2) ; 
2 = B(2) © 
B=1 
Now equation (i) becomes, J 
ee ee _ els + Ae 
7 meee ea I | . ‘ . 
, (ii) > Ifa,_,=3n—-11, find the nth term of the ® sequence: ™ 
a ANS ape an-11 
. » “Pat “SS, pd 2, 
ia gaa 3(3) — 11 t 
3-2 ¥ 
a, = —11 
‘ a, my | 
“POF aie 
4-2 = 3(4)~ 11 


~ da.a12 241 
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‘Ba 
For n=5 

a. 4. = 3(5) — 11 

07 15-14 
¢ a,=4 
For ae 

> = 3(6) = 11 

‘i "ee es te 
| c=T7 


Common difference d = 7=4=8 cen 
a, =a, +(h-1)d . . 
= 3+ (n—1)3 
= -2+3n-3 
a,=3n—-5 
(iii) ‘IF. 5, 8 are two A.Ms between a and b, find a.and b. 
ESD Given 5, 8 are two A.Ms between a and b 
| oa, 5,8,b 
A, =atd, > (i) Azatd, (ii) 
_ Where A, =5;,A,=8,d,=5-a,& d,=b-8 
Put values in equations (i) and (ii), we get 
- Sat (5-a) al sf (iii) 
5=at+(b-8). °° : i. (iv) 
"Subtracting equation (iii) and ), mae! 
‘* 5-a-—(b-8)=0 
§-a-b+8=0 
—a—-b+13=0: : 
- atb-13=0 a pe 8 = 
A,=A,+d me; Soy a a. oe 
8 =5 + (b- 8) 
 B=b-3 ° 
_b=8+3° =. 
b = 11 in equation (v), 
a+11-13=0 
a=13-11 
2 | a=2] - | : | 
Which term of the A.P. 5, 2, -1, ----- is -85? 
Given, AP . 5, 2, -1,---., -85 


or”. 
b=11: 


* Put 


(iv) 
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a+(n—1)d 
_g8 = 5 + (n — 1)(-3) 
~-85=5-3n+3 . 
-85 =8-3n 
3n =8 +85 
3n = 93 


' Thus a,, =-85 
(v) Insert two G.Ms between 1 and 8. 


Ans4 Let, G,, G, be the two SEES means (GMs 
between iand& - 
So, 1,G,, G,, 8 are in G.P 
-.Here, a=1, 


n=4, 

a, nos 
We know that | ges, 
) BS ol 
For iia ait 


BO = oo 
= r= 
Therefore, 
a = ar = (1)(2) = 2 
G, = ar? = (1)(2)* = 
So, the two G.M's between 7 and 8 are: 2, 4. 
(vi) If 5 is the harmonic mean between 2 and b, find b. 


ESS Here, a=2,b=b 


We know that ~ 
2ab 
H.M= seb 


By given condition, 


Seal 
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aie 22 M0) * 


aaa eae 


> 


Ab ' 
ener is) 


2b , 
Ab = 5(2 4b) 

Ab=1045b | 
Ab - 5b = 10 

-b= 10 


[b= -10] 
Define fundamental principle of counting. 

Suppose A and B are two events. The first event ‘A’ can 
vccur-in p different ways. After, A has occurred, B can occur in 
q diflerent ways, The number of ways that the two ovens can 
occur is the product p . q. 

Find the number of the diagonals of a 6-sided figure: 

Number of diagonals : 

"C., ~§ 
= 15 - 6=9 


~ (ix) | What is probability that a slip of numbers divisibte by 4 
are ee from the slips bearing number 1, 2, 3, ----, 107 


Ansa = {1, Brandes! 10} 
ny iS)= = 10 
~ Let E be the event of picking slip with nurnber divisible by 4. 
E = {4, 8} 
=> n(E)=2 ° 
- mE 
PE) = VS) 
~42 1 
“40° 5 


Yon, State the principle of mathematical induction. ’ 
If a statement S(n) for each positive integer n is such wise 
(a) S(1) is true; S(n) is true for n = 1. 
(b)  S(k + 1) is true whenever S(k) is true for any ean 
integer k, then S(n) is true for all positive integers. 
(xi) If x is so small that its square and higher powers: 
‘can be neglected, then show that: 
1~xX 


3 
epee ie 
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Sinus «= 


1 


V4 xX 
= (1-x)(1+ yi" 
3 2 
= AT 301 -3x I Siem e ~} 
= (1-x\(1- *\p by given condition 
fetid, some -5+ “ (Neglected x*) 


ee ers 


: - 10. 
(xii) Find the 6" term in the expansion of to -2) ‘ 


ED Let T, 


oe tent | in value X. 
rane) 02). 
(are 
“(Ge 


Let: 20-3r=5 
r=5 | 
5 


ga” PU BY 
Te ( 5 ) € ” 
_ —15309 
a xo | 
—15309 
GS: . , 
4. — Write short answers to any NINE (9) questions: (48) 
(i) | ‘An arc subtends an angle of 70° at the center of a circle 
"ss _ and its length is 132 m. Find the radius of the circle. 
- @=70° 
a ek : ; 


70. 22 
—480* 7 


Co-efficient = 


NS ee ee 
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-_ 
— 


="9 fad 
1=132m 
r=? . 
l 
; O=7 
ad, 
r= 5 
> _ 132 
~ a4 
9 


a B. 
: (ii) | Define coterminal angles. 


EX there are many angles with the same initial and 
terminal sides. These are called coterminal angles. 


(iii) - Verify sin? = + sin? 5 + tan? ; = 2.. ; 
@ ein? oa cin? & 2m 
EGS L.H.s = sin g * Sin’ 3 + tan’? 


= sin? 30° + sin? 60° + tan? 45° 


~4° 4 
at Ee 
at Sa os 2=R.H.S 
: {iv) Ifa, B, y are angles of a triangle AABC, then prove 


that tan (a + B) + tan y= 0. 
IMD as, a+B+y= 180 
‘ a+B=180-y¥ 
tan(a + B) = tan (180 — ¥) 
tan(a + B)= -tan y 
tan(a + B) + tany=0 
Hence proved. 
(v) Find the value of sin 105°, without calculator. 
sin (150)° 
= sin (45° + 60°) 
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_-_~ — See to 


——A— = 2. 


—< ee 


real numbers. So ~ 


, a2 
(vi) Prove that cota—tana=2 cot 2 1. | ‘ 
R.H.S =2cot2a 
wa secoun 
~ tan 2 | 
= 2 pc te ge. : 
~ 2tane 
1 ~ tan? o | 
_ 2(1 — tan? «) , 
2 tana 
_1-tan? « 
~ tana 


. * tang 2 3 ‘ 
= cot w=tana=L.H.S 
Hence prove L.H.S = R.H.S 
Write the domain of y = sin x. 
y=sinx . 
For any real number ‘x’ has one and only one value from 


Domain =-»<x<+o or set of real numbers. 
(viii) A vertical pole is 8 m high and the length of its 
shadow is 6 m. What is the angle of elevation of the 
sun at that moment? | 


Ans 4 


a 


From right angle AABC, 
8 
tand=¢ 
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tan 0 = 1.3333 
@ = tan~! (1.3333) 
= 53.13° 
6 = 53°8’. 
Find a and B in the triangle AABC in which a=7,b=7,c=9. 


tan 5 = 0.4601 
[ae See 
9 = tan~’ (0.4601) 
Gea tad ) tw 


B = tan! (0.4601) 
B 


(x) Find the area of the triangle AABC in which a = 200, 
b = 120, y= 150°. 
[ES Area of triangle A = 5 ab sin y. 


1 
= 5 (200)(120) sin 150° 
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~ A=6000 sq units a 
‘ 1 
(xi) | Evaluate without using calculator tan“ eq 
N3 


E> -* tan 0 is (-ve) in If and IV Quadrants with the 


: T 
reference angle 6 = - 6: , 


Therefore . 8=n2 -% and 2n -- 
Solve the equation 2 sin x —1=0. 
2sinx-—1=0 
2sinx=1 
ae P= 
; SIN Xx r" 2. | 
sin x is positive in quadrant | and Il with the reference 
angle x = a . . 
| 
- . ‘ 6 
| 
Xx=Tt- 6 a 
_6x-a_ 5x 
a 6 ~ & : 


Since 2x is the period of sin x 
51 
S.S = & + 2nn , + 2nn) 


(xiii) Find the solution of the equation which lie in 
interval [0, 2x] : sec x = -2. 
sec 6 = -2 


_—e 
=> cos 0=5 
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cos @ is -ve in second and third quadrants with the 


angle-0 = 5. 
G=n- 
_ 2m 

3 
and @=nx+ 
4n 


SECTION-II 


‘NOTE: Attempt any Three (3) questions. 


Q.5.(a) Consider the set S = {1, -1, i, +i}. Set up its 
multiplication table-and show that the set S is an 

‘ abelian group under multiplication. (5) 
AM sca eis! Mes aa al ed a 2 


Ans 


(i) 

(ii) 
(iii) 
(iv) 


(v) 


(b) 


as -i 
‘Here ij=-/-1 


S-is evidently closed w.r.t multiplication. 


It is also associative. — 
Identity of S is 1. 


Inverse of each element exists. 
As 1 and -1 are inverse of each other. 
iand -i are inverse of each other 
Multiplication is also commutative. 
Hence the given set is an abelion group. 


1 
lf A= ]0 
. 1 


the matrix. 


0 
2 
1 


2 


4 


| then find A~' by using adjoint of 


(5) 
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D> p-1- 
mimics | 
Ay; Ay2 Aug 
Cofactors = Az; Ag Agg 
A3 Az. A33 
A,=ca | 4 i] =12+1)=3 
0 1 
A= (tye2 |) 4] =(10-1)=1 
= ss 0 
Asscyns |]  4[=10-2) =-2 
Aa, = (-1)" 3 | ‘l = (-1)(0 + 2) =-2 
1 2 
Aga = (-1)*? al <A(t=2)=— 
; we \4 a0 
Age cars|} 9] =cier-o21 
0 2 
Asn |2 {| = 10-4) =-4 
old: a 
“Ag = 12 [4 4 = ewer —0) = 1 
a Y 70 
Ag = (1) [5 S| =4(2=0) =2 
ey a | 3 
Cofactors =|-2  -1 1;Adj A=]. 1 
7 a a | ie 
IAI = ay gAyy * AyrAya F AYAyy 


= 1(2 + 1) + O(2 — 1) + 2(0 — 2) 
a a iiatae) , 


=3.4 
[IAL = —1] » 
4 Aaa “4 Se 
hed . ak 0 iin Mie 
~ aoe 
Po” 2 ad 
=(-1)} 1 = bis 
2 4 


—2 


ia 


—1 
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oe, a 
2 4 


Q.6.(a) Solve the system of equations: x + y = a + b; and 


“i ie | (5) 
Ansa Xxty=atb air. 
y=a+b-x (i) ay+xb=2xy . (ii) 


Put value of y in eq. (ii), 
a(a + b — x) + bx = 2x(a + b — x) 
a? + ab — ax + bx = 2ax + 2bx — 2x? 
2x? — 2bx — 2ax — ax + bx +a? + ab=0 
2x? — 1bx —-3ax+a*+ab=0 — 
_ 2x*-— x(3a + b) + a2 + ab=0 
Here a’ = 2; b’=-(3a+b):c’=a*+ab 


xX 


—b! +b? ~ 4a’c’ 
2a’ ; 
~{—(3a + b)} +a + b)}2 ” 4(2)(a2 + ab) 
= -~ 1-2 
3a + b++/(3a a b)2 fi 8(a2 + ab) 
eK 7 | 
3a + b++/9a2 + b? + Gab — 8a? — Bab 
= z 7 - 
3a + b+ a? + b? — 2ab 
a See 


3a + b+y(a— by? 


—_—_-+— 
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When x = a: 
Put x = a in eq. (i), 
y=a+b-a 


2 5 2 in eq. (i), 


er es 


_ 2at+2b-a-—b 


Put x= 


Hence S.S = 


9x -7 
(x2.+ 1)(x + 3) 
9x -7 A Bx+ C ; 
BD yey ets eT ( 
Multiply eq. (i) by (x + 3)(x* + 1) on both sides, ~ 
9x 7 = A(x? + 1) + Bx + C (x + 3) (ii) 
 Putx+3=0 => x=-3in eq. (ii), 
9(-3) - 7 = A((-3 * + 1)-+ Bx +C (-3 + 3) 
_27 ~7 =A(9 + 1) + BX + C (0) 


(b) Resolve into partial fractions. (5) 


-34=10A 
ae =n. 
: 40, > | = on 5 | 
Now eq. (ii) can be written as ) * % 


9x-7= = Ax? + 1A + Bx? + 3Bx + Cx +3C 
—9x-7 = (A + B)x? + (3B + C) x + (A + 3C) 
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Compare the coefficients of x?, x and constants. 


A+B=0 > B=-A => p= 


. Put values of A, B and C in eq. (i), 
9x -7 __-17 Pees Sa 
(x + 3)(x2 +1) 5(x +3) 5(x? + 1) 
cnn 6 i A Tee eam 
Q.7.(a) Find four numbers in arithmetic sequence (A.P.) whose 
sum is 32 and the sum of whose squares is 276. (5) 


Ans, Let the four terms of A.P are: . 
, at+d,a-d,a+3d,a- 3d 
By given conditions, 
(i) atd+ta-dta+t3d+t+a-3d=32 


4a=32 => 


(ii) (at+d)*?+(a- dy? + (a + 3d)? + (a — 3d)* = 276 
| a2 + d2 + 2ad + a¢ + d? - 2ad + a* + 9d? + Gad # a? + 9d? 
— 6ad = 276 
4a + 20d2 = 276 
4(8)2 + 20d? = 276 


Thus a=8,d=1: 
a+d=8+1=9 ¢ 
a~d= R= 1-7. _— 
at+3d=8 + 3(1) = 11 
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a— 3d =8-3(1)=5 
Required numbers = 5, 7,9, 11. 


1 1x3 
(b) Use binomial series to — that 1 *4a* 4x8 4x8* 
1x3x5 
OA eT flere wl i 4 
i> 7 ] 4 ee ad 
Let (1 + x)" eT ca Aw Boo ner 
nye MON oy og dp 1 ed, 1x35 
eal) ee 7 bP Ae hele 
Comparing both sides, we have 
— 1 ay 
nx=Z (i) =, nx? =7¢§ (ii) 
n(n—-14)., '1x3 . 
. ESTA - 
203 - 
ain- Ds 16 ae 
| Divide eq. (iii) by eq. (ii), 
n(n—1)x*_ 3 16 - 
oe it A 
n-1 : 
7 AS 
n-1=.3n 
3n-n=- | 
= | q> 24 
| + i | =>. ps 
Put value of n in eq. (i), | 
i 
NX=% 
-1 1 —1 
ag a> = 2 Pe : 
Put values of mice (1 +x)" 
,1x%3 12325 


(Q+x=144 


1 


me 


Wed 


a) 


4°4x8. 48x12" 


\ 
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q\-12 
(5) = fe i if 


4,4, 1x3 
al kar rae 


m* +4 \ 
Q.8.{a) If cosec 8 = ann and m>oO C <6 <3) find the 


values of the all remaining trigonometric ratios. (5) 


; m 
cosec O= am 
sin@ = 727 
|AB* = (m? + 1)? - (2m? 
=m*+2m?*+1-4m* 


2x _ 4 -_ 
(b) Prove that sin = sin | sin 5 sin “= = 7g without 
using calculator. (5) 
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= 40° : 9 os 9 
L.H.S = sin 20° sin 40° sin 60° sin 80° 
= sin 20° sin 40° (48) sin 80° 


xD sin 20° (—2 sin 40° sin 80°) 


sin 20°.(cos (80° + 40°) — cos (80° — 40°)) 


rere 


sin 20° (cos 120° - cos 40°) 


an. 


in 20° (4 ~ Cos 40°) 


sin 20° 


— sin 20° cos 40°| 


~ 5 (2 sin 20° cos 40°) ty 


a 
sage .20° 
sine 


d. 
ny} 
male 
oO 

° 


~7 (sin (40° + 209)" sin (40° - 20°) 


o 
S- 
N 
oO 

° 


nh 


-3 sin 60° + +5 sin 20 | 


it 
aT = | 
NTR 

n 

5 

m 

3 
WF 


lem kim kt 


cree 
NER 
Ne 
Il 
alo 


Q.9.(a) With usual notations, prove that r= * ; . (5) 


Let a triangle = ABC 

Let the internal bisectors of angles of triangle ABC meet 
at O, the in centre__ 

DrawOD1BC ; OE LAC and OF 1 AB 


ZR 
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Let mOD = OE = OF =r 
From the Figure: 
Area of AABC = Area AOBC + Area AOCA + Area AOAG 


A= 5 (BC x OD) + ; (CA x OE) + 5 (AB x OF) 


[. AABC = (Base x Height) 


= party br+ er 
= 5 r(atb+c), 
=$r (2s) '' (2s=a+b+C) 

A=rs ' 

a 

: Ss a : 
Hence proved. 
77 
(b) Prove that sin’: + sin"! 45 = sin=* 85° (5) 


rl 

~ 

~ 

{ 

ae 
-s—, 

ie] 
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" 
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ms 
uF 
lw cj Mm) 
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2S 
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